An anatomical study of 54 specimens with endocardial cushion defect is described. The material was divided into two groups, according to the morphology and attachments of the anterior component of the anteroseptal mitral leaflet.
Upper left: normal heart. Anterosuperior endocardial cushion (ASEC) converts wholly into anterior component of anteroseptal mitral leaflet (AC of AML). Posteroinferior endocardial cushion (PIEC) converts into posterior component of anteroseptal mitral leaflet (PC of AML) and septal tricuspid leaflet (STL) . Posterior mitral leaflet (PML) and posterior tricuspid leaflet (PTL) are developed from left and right lateral cushions (LC), respectively. Anterior tricuspid leaflet (ATL) is considered to be of conal origin. Upper right: Group A: ostium primum atrial septal defect (OPASD). Existence of fibrous continuity between AC of AML and PC of AML, though cleft is present between them (M.
cleft). STL is smaller than usual and there is gap (T. gap) between it and A TL, where normal anterior tricuspid commissure should be.
Lower left: Group B: type 1. AC of AML joins ATL forming commissure which is attached by short chordae tendineae to crest of interventricular septum (IVS). Mediallly-located fissure tending to divide posterior common leaflet (PCL) into two halves. Lower right: Group B: type 2. Commissure between AC of AML and ATL is inserted into anterior papillary muscle of right ventricle (APM of RV) and is located more to right than in cases of type 1 because of straddling ofaCaofiAML over IVS towards right ventricle and to smaller-sized ATL. APM of RV in these cases may be located more medially than usual. In all three types of endocardial cushion defects anterior papillary muscle of left ventricle (D) Anterior tricuspid leaflet This is generally thought to be partially or totally of conal origin (Odgers, 1938; Al Omeri et al., 1965; Van Mierop, 1969; Tenckhoff and Stamm, 1973) . Previously reported criteria  *.4 Silver et al., 1971) 1969; Grant., 1962) .
Commissure (*) between anterior component of (C) Left and right lateral leaflets anteroseptal mitral leaflet (AC of AML) and The left lateral leaflet later becomes the posterior anterior tricuspid leaflet (ATL) is inserted by means mitral leaflet in cases of ostium primum atrial septal of short chordae tendineae into top rim of intervendefect and in normal hearts, while the right one be-tricular septum (VS). Fissure (arrow) in posterior comes the posterior tricuspid leaflet (Al Omeri et al., common leaflet (PCL) divides it into two halves of 1965; Van Mierop, 1969) . roughly similar size.
ostium primum atrial septal defect (Fig. 1 , upper the leaflets, the presence of redundant valvular right, and Fig. 2 ), and we include here the partial tissue, the number, position, and size of the and transitional forms of Wakai and Edwards papillary muscles, and the presence of accessory (1956, 1958 (1970a, b) . side to the interventricular septum and is not conWe tried to recognize the septal and moderator nected to the anterior papillary muscle of the right bands whenever it was possible to do so with ventricle ( Fig. 1 , lower left, and Fig. 3) .
reasonable certainty.
The out-flow/in-flow tract ratio was measured Type 2 (21 cases) Here the anterior component of (Goor et al., 1968; Tenckhoff et al., 1973 ; Blieden the anteroseptal mitral leaflet straddles the inter-et al., 1974) . Atrial straddling of the interventricular ventricular septum and inserts into the anterior septum (Tenckhoff and Stamm, 1973 ; Yokoyama papillary muscle of the right ventricle (Fig. 1, et al., 1973) and ventricular dominances (Bharati lower right, and Fig. 4 ).
and were also investigated. We analysed the insertions of the anterior and
The associated anomalies were recorded, and posterior leaflets into the interventricular septum special attention paid to those of truncoconal and the nature of these insertions when found. We nature. Thus, we consider that the concept of a divided or inserts into the anterior papillary muscle of the left undivided anterior common leaflet (Rastelli et al., ventricle. 1966, 1968) must be re-examined and that we should Early in the life of the embryo the anterosuperior think in terms of an anterior component of the endocardial cushion is found straddling the inter-mitral leaflet attached to the interventricular ventricular septum; it later rotates and shifts septum or a straddling anterior component of the towards the left ventricle to become the anterior anteroseptal mitral leaflet anchored to the anterior component of the anteroseptal mitral leaflet papillary muscle of the right ventricle. The division (Grant, 1962) and fuses to its posterior component usually described in the anterior common leaflet is a developed from the posteroinferior endocardial commissure between the anterior component of the cushion. If the anterior component of the antero-anteroseptal mitral leaflet, originally the anteroseptal mitral leaflet is displaced towards the superior endocardial cushion, and an anterior trileft ventricle, as in the normal heart, but is only cuspid component of conal origin. In support of this partially fused to the posterior component, a cleft in we adduce the presence of 'fan-like' chordae, prethe anteroseptal mitral leaflet will result (group A, viously reported as commissure markers in normal ostium primum atrial septal defect). If the anterior hearts  component of the anteroseptal mitral leaflet is Silver et al., 1971), which we found in the majority shifted towards the left ventricle but has not fused of our type 2 (group B) cases (Fig. 4) . to the posterior component, its medial side will A fissured posterior common leaflet (Fig. 3) is insert into the crest of the interventricular septum found more frequently in type 1 (group B) cases and the commissure separating it from the antero-than in type 2 (group B), and, in our opinion, septal tricuspid leaflet will necessarily be located indicates a more advanced stage of development, over the interventricular septum (group B type 1). since such fissures are the first indication of the If the anterior component of the anteroseptal posterior common leaflet dividing to produce the mitral leaflet is not shifted towards the left ventricle posterior component of the anteroseptal mitral nor has fused to the posterior component developed leaflet and the septal tricuspid leaflet.
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The septum primum could be considered intact study, a fact that seems to favour the idea that it is in a great percentage of cases. This leads us to developed from the posteroinferior endocardial believe, with other authors (Wakai et al., 1956 ; cushion and does not have a dual origin, as some Wakai and Edwards, 1958; Kiely et al., 1958; authors have suggested (Wakai and Edwards, 1956, Baron et al., 1964; Al Omeri et al., 1965; Frater, 1958; Kiely et al., 1958; Al Omeri et al., 1965; 1965; Quero et al., 1974) that the septum primum Tenckhoff and Stamm, 1973) . plays no part in the complex of malformations, and The presence of significant ventricular septal that the ostium primum atrial septal defect is defects under the anterior and posterior leaflets in actually a result of insufficient upwards growth of cases of group A (Fig. 7) , and the fact that the the endocardial cushions. Moreover, some cases posterior smooth septum is consistently deficient have been reported (Neufeld et al., 1961; al., (Goor et al., 1968) , in our opinion qualifies these 1968; Quero et al., 1974) of endocardial cushion cases where they occur to be included under the defects without ostium primum atrial septal defect general heading of persistent common antrioven-in which the anomalies were limited to the atriotricular canal. In our classification we include them ventricular valves and the interventricular septum. as 'cases with fibrous continuity between both endoSeptal and moderator bands were difficult to cardial cushions', and we consider them as a group recognize in a great number of cases. Also worthy of which shows the same basic malformation.
note is the frequency with which a bifid inferior The very frequent presence of significant ventri-division was present on the septal band (Fig. 6) son, 1968; Gotsman, Beck, and Schrire, 1968) . deviation of the QRS even where a pronounced Furthermore, they may prevent successful conserva-shortening of the left ventricular posterior wall tive surgery if residual shunts are present (Vanetti occurred. and Daumet, 1975) .
Deviation of the atrial septum was a common The accessory valvular orifices, as previously re-finding (Tenckhoff and Stamm, 1973 ; Yokoyama ported (Campbell and Missen, 1957) , were mainly et al., 1973); the right atrium straddled the interlocated at the fusion line of two leaflets; in many of ventricular septum, suggesting that in some cases them the cicatricial fusion line was clearly visible cyanosis may coexist with normal pressures on the (Fig. 5) . pulmonary trunk (Campbell and Missen, 1957 ; Anomalies of papillary muscles have been Tenckhoff and Stamm, 1973; Quero et al., 1974) . described previously (Al Omeri et al., 1965; Tenck- Among associated malformations, the commonest hoff and Stamm, 1973; Bharati and Lev, 1973) . was persistent ductus arteriosus; the poorer There are three striking features about the cases prognosis of any left-to-right shunt associated with studied: firstly, in the left ventricle, the papillary persistent ductus arteriosus may explain the high muscles tended to lateralize and fuse, which per-incidence of this malformation in necropsy material. haps explains the high incidence of parachute Group A did not show the associated severe atrioventricular valves in this malformation. anomalies occurring in the rest of the specimens. Secondly, the frequent medial deviation of the Truncoconal malformations were concentrated in anterior papillary muscle of the right ventricle in group B, but occurred as frequently in type 1 as in type 2 (group B) cases (Rastelli et al., 1966 (Rastelli et al., , 1968 type 2. This agrees only partially with the findings may be because this muscle is connected to a val-of previous authors (Rastelli et al., 1966 (Rastelli et al., , 1968 vular component from the left ventricle. Thirdly, Bharati and Lev, 1973 ; Tenckhoff and Stamm, the high percentage of positional anomalies of the 1973), a discrepancy which we have been unable to papillary muscles of the left ventricle in group A explain. cases (100% in our material) could prevent normal Consequently, we consider that endocardial functioning of the mitral valve after conservative cushion defects are a continuous spectrum of malsurgery (Frater, 1965; Somerville, 1966) .
formations the anatomy of which depends on the anatomical study of 54 specimens. 
